Objectives: New competency requirements from the Accreditation Council for Graduate Medical Education have prompted greater emphasis on developing residents' teaching skills. Many residents make their first foray into teaching during internship, making it an important yet underrecognized opportunity to develop basic teaching skills. In addition, in the current graduate medical education climate, residents' tasks are compressed into an even shorter time, which has caused teaching opportunities and expectations to be balanced with the need for efficiency. After performing needs assessment surveys of medicine interns and medical students, we developed an interns-as-teachers curriculum to equip internal medicine interns with skills specific to their unique role as medical student teachers.
T eaching is a vital skill for all physicians, and it is increasingly being developed during residency. The Accreditation Council for Graduate Medical Education (ACGME) requires residency training programs to develop resident teaching skills as part of the practice-based learning and improvement competency. 1 Research shows that curricula aimed at teaching residents to be better teachers are effective 2, 3 ; however, there is no consensus about how to effectively teach these skills or which specific teaching skills should be taught. In addition, the "modern era" of graduate medical education has brought many new challenges into the landscape in the past decade, including the advent of increased time pressures on our trainees from resident duty-hour restrictions implemented in 2008 and further restricted again in 2011; an increased documentation burden for billing and compliance; an increased complexity of patients admitted to the hospital; and quality pressures at community and academic medical centers to improve hospital length of stay, readmissions, and other clinical outcomes. As such, an internal medicine (IM) intern's day-to-day tasks may be even more compressed than in previous decades, 4 and as such, the development of resident teaching skills must be even more efficient.
Although interns are not typically considered ward team leaders or teachers to the degree that residents are, they do have frequent opportunities to model behavior, provide feedback on direct observation, and teach "clinical pearls" to medical students. 5 In addition, at our institution and many others, interns typically share or co-manage several patients with third-year medical students (MS3s), but do not formally evaluate them during their clerkship, making their role more of a peer teacher or coach. The frequent contact between medical students and interns makes for a rich opportunity for informal teaching. Finally, as with other ACGME competencies and milestones, teaching skills are expected to develop along a continuum, making intern teacher needs distinct from resident teacher needs.
Despite the distinct features of the intern-student dyad, there is less literature describing the unique needs of interns as teachers or highlighting curricula focused on intern-specific teaching skills in the medical training environment. Prior work in this area includes studies of interns as teachers that were published between 1986 and 1994. 2 Recent work in this area has included a multidisciplinary survey of residency program directors in 2016, showing that in this (low response rate) sample there were several with residents-as-teachers (RAT) programs and that they were increasing in prevalence during the past 15 years. 6 There was a lack of data about the effectiveness of these curricula, however. As such, we aimed to implement a teaching curriculum specific to IM interns in a large academic residency program and to measure outcomes of the curricular intervention when compared with a control group.
After performing a needs assessment survey of medicine interns and medical students at the University of Pittsburgh, we sought to develop an interns-as-teachers curriculum to equip medicine interns with teaching skills specific to their unique role as medical student teachers. In this article, we describe the effects of this curriculum, which was delivered as a workshop for interns.
Methods

Needs Assessment
At the University of Pittsburgh, each general medicine inpatient ward team consists of 1 faculty attending, 1 second-or third-year resident, 2 interns, 2 MS3s, and sometimes 1 acting intern (an MS4). The acting intern has his or her own subset of patients, much like the two interns. The MS3s are assigned patients in collaboration with the interns, each caring for approximately three patients at a time. The MS3s are expected to take ownership of their patients by working up new hospital admissions and presenting them to the attending, presenting on daily bedside rounds, placing electronic orders, calling consultants, updating families, and many other daily tasks that are typically performed by interns for patients who do not have an MS3 assigned to them. These tasks are not generally performed by the senior resident, except on an as-needed or exceptional basis. Before curriculum implementation, there was no explicit expectation at our institution for how, when, where, what, and how much interns should teach medical students.
As such, we first sought to assess the current attitudes, behaviors, and barriers to teaching among IM interns by conducting a cross-sectional needs assessment study of all former interns who had completed their internship in June 2012 at one university-based and one community-based IM residency program at the University of Pittsburgh.
Curriculum Development and Implementation
This needs assessment informed the development of a targeted interns-as-teachers curriculum. With input from residency program leadership, we determined that the most important skills for interns to possess were role modeling, using teachable moments (ie, teaching "on the fly"), thinking out loud, and coaching. These specific teaching skills encompass the tasks that interns were the most likely to perform based on the needs assessment data of skills frequency (data not reported). For example, we emphasized how to teach history taking and physical examination skills in the role-modeling didactic. We also selected skills that would improve teaching around important basic tasks with which interns were uncomfortable; specifically, the coaching didactic focused on how to provide immediate formative feedback, which was the lowest-rated quality score of the "basic skills." The more advanced skills were deemed more appropriate as resident-level teaching skills and not included in the curriculum. The curriculum had several goals: provide interns with clear teaching expectations, provide interns with a repository of teaching skills, increase intern teaching quality by improving confidence and enthusiasm about teaching, and demonstrate improvement in intern teaching quality.
We hosted a 3.5-hour workshop in September 2013 for all IM, medicine-pediatrics, preliminary medicine, and transitional year interns affiliated with our training program. Of the 85 interns invited, 61 attended (participation rate 73%). Interns were excused from their clinical duties and encouraged to attend unless on vacation or on a night rotation. To ensure the delivery of consistent educational content, 12 faculty members attended a 1-hour faculty development and teaching preparation session before serving as small-group facilitators.
The didactic content was adapted and modified from the Alliance for Academic Internal Medicine Residents as Teachers Curriculum Modules, 7 as well as a review of the literature on role modeling, 8 teaching communication skills, 9 and clinical teaching in medical education. 10 The workshop was refined further by the investigators and other educational leaders at the University of Pittsburgh. The workshop included large-and smallgroup activities, with most featuring skills codified into a few simple steps ( Fig.) .
The role modeling didactic included a lesson with a live demonstration of two cases followed by a debriefing discussion of each case. The teachable moments and think-out-loud sections involved a small-group discussion about the specific steps required to use the skill, a brief didactic lesson about key elements involved in mastering the skill, an example case script demonstrating the skill, and observed role play with debriefing among group members.
The coaching didactic lesson entailed a discussion about how to give frequent, timely feedback in a constructive way.
Each participant set two teaching goals for the remainder of the year, which were revisited during quarterly meetings with the interns' faculty mentor. Interns also reviewed their teaching goals at a previously developed spring retreat that prepares interns to become ward team leaders.
Curriculum Evaluation and Statistical Analysis
We evaluated the curriculum by comparing immediate precurricular and 9 months postcurricular teaching knowledge (measured as percentage correct on a 5-item multiple-choice quiz), attitudes (measured on a 5-point Likert scale, where 1 = never/untrue and 5 = always/definitely true), and self-reported teaching behaviors (using the same Likert scale) among the class of 2013-2014 interns (intervention group). We controlled for maturation effect by collecting the same data from the class of 2012-2013 interns who did not receive the educational intervention at similar time points in their intern year (historical comparison group). In addition, we compared MS3 evaluations of both groups of interns' teaching on the general medicine wards at the end of their medicine clerkships. The University of Pittsburgh institutional review board deemed the project exempt from further review.
For the statistical analysis, teaching behavior variables are on a 1-to-5 scale, with the means reported. The 5 knowledge questions were put into a composite score of mean number correct out of 5. Attitude questions were a mean of a composite of 5 questions exploring interns' confidence, preparedness, enthusiasm, perceived importance, and knowledge of expectations about their teaching. Descriptive statistics were used to summarize the baseline survey data. Wilcoxon signed rank, Wilcoxon rank sum, and paired t tests were used as noted in the tables. We used STATA/SE 14 (StataCorp, College Station, TX) for all of the analyses.
Results
Needs Assessment Data
The needs assessment survey was completed by 69% of former interns (58 of 84). Although a significant majority believed their role as teachers was important and were enthusiastic about it, only 24% were confident in their teaching ability, only 22% were aware of what was expected of them as teachers, and only 21% believed that they were well prepared to teach. Interns also were asked to rate the quality of their teaching skills in several areas, from basic to intermediate skills. Interns assessed their highest-quality teaching skills to be role modeling, teaching how to compose written progress notes and history and physical notes, and facilitating the formulation of a differential diagnosis and plan (Table 1) . We were not surprised that the lowest-rated teaching skills included more advanced skills such as teaching procedures and tailoring teaching style to different learners. Before institution of the curriculum, only 28% of respondents believed that their overall teaching effectiveness was good or excellent; this suggested that many interns believed that they had room for improvement in their teaching.
Curriculum Data
Twenty of 62 interns in the comparison group completed both a precurricular and postcurricular survey and were included in the analysis (response rate 32%). All of the interns in the intervention group completed at least one survey, whereas 84% (51 of 61) completed both the precurricular and postcurricular surveys; therefore, we included 51 surveys in the final analysis (see results in Table 2 ). Knowledge improved significantly among the intervention group (P = 0.03), but not in the comparison group. The composite score for attitudes improved in both the comparison and intervention groups, although the degree of overall improvement did not differ significantly between the two groups (3.6-4.0; P < 0.01). Self-reported teaching behaviors improved among the intervention group in the following areas: demonstrating physical examination findings, teaching general rules or "clinical pearls," asking students to generate a differential diagnosis, asking students to outline management plans, probing students for the reasoning behind their decisions to better understand their thought processes, providing the students with constructive feedback throughout the rotation with suggestions for improvement, and role-modeling interactions with patients and bedside manner (P < 0.05). The comparison group improved only in the domain of constructive feedback (P = 0.03).
The response rate for the medical students' evaluations of intern teaching was 98%. Median medical student evaluation scores of intern teaching were high for both groups (Table 3) . Evaluation scores of intern role-modeling skills were significantly higher for the intervention group than for the comparison group (P < 0.01). The evaluation scores for other intern teaching skills assessed by medical students did not differ between the groups.
Intern participants rated all of the components of the workshop curriculum as useful, with ≥87% rating all of the sections as moderately or very useful. Faculty facilitators also reported that the workshop was valuable, and some reported that it affected their own teaching style.
Discussion
Interns participating in a half-day interns-as-teachers workshop, aimed at preparing them to teach medical students in clinical settings, achieved significant improvement in teaching knowledge and in several core self-reported teaching behaviors. Furthermore, participants' role-modeling skills were rated as better than those of the interns in the comparison group, according to the MS3s with whom they worked on the general medicine wards. Medical student evaluations of other teaching skills were extremely high among both intervention and comparison groups, making it difficult to determine what effect the intervention had because we likely had a ceiling effect with the baseline scores. Despite medical student perceptions that all of the interns were excellent teachers, we were still able to improve the teaching knowledge of those in the intervention group.
This study adds to the literature by describing an internspecific curriculum with demonstrated improved learner outcomes when compared with a control group, and this effectiveness is shown in the more time-compressed setting of the "modern era" medical training environment. A comprehensive review of RAT curricular publications describes 39 different articles that chronicled RAT curricula. 13 Although many curricula were similar in format in terms of the workshop-like structure delivered during 0.5 to 3 days, our curriculum differs from these published studies because the prior work had few studies with reproducible curricula or assessments; all but 7 were published in 2008 or earlier, none included curricula implemented after further duty-hour restrictions in 2011, and the majority were not focused on intern teachers. In addition, many did not have a control group to compare outcome assessments. Based on a Likert-type scale in which 1 is poor, 2 is fair, 3 is average, 4 is good, and 5 is excellent.
We believe that giving interns specific instruction in how to improve their teaching is a worthwhile endeavor for four primary reasons: not only is teaching experience associated with better learning among residents, 14 but building interns' confidence and interest in teaching also fosters a culture of educational excellence among trainees and their supervising physicians; instituting such a curriculum demonstrates institutional commitment to the professional development of interns; sharing program-wide teaching expectations and skills with interns provides a framework for them to continue to develop their teaching skills along with their clinical skills throughout training; and medical students are more likely to have improved teaching if there is an emphasis on the quality and content of what interns teach them in the clinical setting. Future research could use a faculty-rated observed structured teaching examination or other form of standardized direct observation to evaluate intern teaching skills before and after the curricular intervention.
Although statistically significant, the improvement in many of the self-rated teaching behaviors was modest. This is understandable, given that teaching is a difficult skill honed for many years or even a career. Even though this curricular intervention may have helped to improve teaching, the curriculum itself may have led interns to increase their frequency of deliberate teaching. As such, they may have reflected more on their teaching and remained self-critical. In addition, the curriculum occurred during one 3.5-hour session as opposed to spaced learning sessions. We chose this design for logistical reasons, and we tried to combat its limitations by having interns check in on their teaching goals at quarterly meetings with their faculty mentors. Furthermore, because the intervention group was surveyed 9 months after the curricular intervention, it is possible that a more robust effect of the intervention could be achieved with planned reinforcement throughout the year.
Our study has several limitations. First, it is limited by the single institutional nature and the small sample size. Second, interns' behaviors are self-reported in survey form. We tried to overcome this limitation by corroborating interns' reported behaviors with medical student evaluations. Finally, we created our own evaluation instruments because we were unable to locate any available instruments that would meet our needs. Our curricular intervention has strengths that warrant mentioning. First, performing a needs assessment of our local interns and medical students and reviewing those data with interns at the teaching workshop may have increased intern buy-in to the importance and relevance of the curriculum. Furthermore, to our knowledge, the needs assessment data offer a unique perspective on the roles and attitudes of IM interns in the current medical education environment. Specifically, interns included in the needs assessment group revealed that they spent an estimated 24 hours/week interacting with medical student clerks. Medical student clerks attributed one-third of their learning on the medicine clerkship to teaching from interns. Interns in the needs assessment group only believed that they were well prepared to teach and aware of their teaching expectations 21% and 22% of the time.
Second, soliciting input from key stakeholders regarding the content for the curriculum ensured that it was relevant and important for intern teachers, which was reflected in the interns' positive views of the curriculum. As a result of this buy-in and the effectiveness of the curriculum, we have integrated it into an existing RAT curriculum that now spans the 3 years of IM residency training at the University of Pittsburgh. Doing so has allowed our interns to gain some training in teaching, which is then reinforced and strengthened during their years as residents; such skills are an important aspect of the practice-based learning and improvement and patient care competencies as well as several IM ACGME milestones regarding effective teaching and role modeling. 15 Anecdotally, the curriculum has fostered an interest and passion in further developing teaching skills among our house staff; specifically, faculty colleagues at our institution have implemented a medical education certificate that arose out of house staff interest in teaching. In addition, our curriculum has been adapted in other departments at our institution, as well as in IM training programs at other institutions. Although we did not formally evaluate the curriculum in those other settings, we received positive feedback about its applicability elsewhere.
Conclusions
Our curriculum was well received and feasible and could easily be adapted to other IM programs looking for ways to teach interns how to become better medical student teachers. These skills translate into many specialties, and the content also may be adapted for use in other training programs and at other institutions. The main resource required for implementation is faculty and resident time, which was provided with the support of our training program. For those considering implementing such a curriculum, we recommend garnering similar support to allow optimal faculty and resident participation in the curriculum. Programs interested in further studying the effectiveness of an interns-as-teachers curriculum could consider using observed structured teaching examinations or other teaching observations to better characterize curricular impact on actual teaching skills.
